The primary goal in the treatment of malignant obstruction is the relief of jaundice. Although operative biliary bypass is a reliable method of palliation, nonoperative palliation may be desirable in selected patients.
INTRODUCTION
Malignant biliary obstruction may be treated by operative or nonoperative methods. Operative resection should be performed when possible and provides relief of biliary obstruction, with a chance of cure. However the majority of patients with either primary or metastatic tumors are not amenable to curative resection1'2. Palliative relief of jaundice may be achieved by operative biliary bypass, or transtumoral stenting3'4'5'6. Although operative bypass provides a reliable method of palliation4'5, it is not always possible, and the relatively short life expectancy of these patients suggests a less invasive alternative may be preferable if the method is safe, effective, and does not require further intervention.
Permanent stainless steel biliary endoprostheses have been developed, and preliminary reports suggest improved results compared to conventional plastic stents7-13. The reported advantages include safety of insertion, and a lower incidence of stent occlusion and subsequent cholangitis1 '12 An ultra thin guide wire (.018") was passed through a Chiba needle and advanced into the common bile duct. The introducer set (Accustic-set, Boston Scientific) was passed over a guide wire beyond the point of obstruction. The introducer was exchanged for an 8.3 F Ring drainage catheter and maintained as an internal external biliary drain for two to four days. After the temporary biliary drainage, the stent insertion was performed by first introducing a 7 F sheath. A 7 F balloon catheter (length 6 cm, diameter 10 mm) was used to dilate the stenosed bile duct. The endoprosthesis (Wallstent, Schneider, Z/irich, Switzerland) mounted on the tip of a 7 F introducer catheter, was passed over a guide wire distal to the stenosis. After proper positioning of the endoprosthesis, additional balloon dilatation of the stenosis and stent was performed. A drainage catheter was then left in the proximal portion of the implanted endoprosthesis. At 24 to 48 hours post stent placement, a repeat cholangiogram was performed to document the stent position and patency (Figures 1 and 2 ). As the external catheter was removed, the hepatic puncture was embolized with gelfoam strips. Antibiotic prophylaxis was continued until removal of the external drainage catheter.
The transhepatic approach was used in 30 patients. Five patients had the limb of a Roux-en-Y loop subcutaneously placed at the time of a previous operative biliary enteric bypass. The stent was placed transjejunally in four of these patients, and one required a combined endoscopic-transhepatic approach. Figure 3 shows the metal stent in the expanded state.
RESULTS
Placement of the biliary endoprosthesis was possible in 35 of the 36 patients in whom it was attempted. One patient died after failed stent placement and is excluded from further analysis. The Table 3 ). In three patients transhepatic insertion of an expandable stent through the previous one was successful. In two cases a conventional stent was endoscopically placed through the occluded selfexpandable prosthesis. Simple recannulization of the stent was used as an alternative in two patients.
The quality of the palliation was estimated by the proportion of patients who 
